50-100 potential sweeps between 0.07 V to -0.20 V vs. reversible hydrogen electrode (RHE) at a scan rate of 50 mV/s were applied to electrochemically activate the catalysts prior to the HER measurements and for studying the electrochemical stability. The electrochemical impedance spectroscopy curves were collected at a potential of -0.14 V vs. RHE in the same device configuration by tuning the frequency from 10 mHz to 1 MHz with a 10 mV AC dither.
Computational methods. To identify the active site for HER, we performed Density Functional Theory (DFT) calculations using the Vienna Ab-initio Simulation Package (VASP) 3, 4 with projector augmented wave (PAW) pseudopotentials 5, 6 and the Perdew-Burke-Ernzerhof (PBE) exchangecorrelation functional. 7 We used 400 eV for the plane-wave cutoff, and fully relaxed the systems until the final force on each atom is less than 0.01 eV/Å. We have doubled checked the free energies of H adsorption on perfect surface and vacancy-containing surfaces using 500 eV, and found the values differ by < 10 meV. We used a slab of 2×2 surface supercell, with a thickness of 4 stoichiometric layers, and 5×5×1 Monkhorst-Pack k-points sampling. 8 Following the approach of Ref. 9 and 10, the free energy of hydrogen adsorption (ΔG H* ) is calculated as ΔG H* = E ad +ΔE ZP + TS, where E ad is the adsorption energy of H onto the surface, referenced to the 1/2 of energy of the H 2 moleccule (see below), E ZP is the difference in zero point energy between the adsorbed H and the H 2 molecule, T is the room temperature, and S is the 1/2 entropy of H 2 molecule at standard conditions. The adsorption energy E a is calculated as
, where E(H+surface), E(surface) and E(H 2 ) are the energies of H-adsorbed surface, pure surface, and an H 2 molecule, respectively. Table S1 . The main performance parameters of different NiSe 2 foams in comparison with a Pt wire investigated in Figure 3 . Here j 0 , , η 10 and η 100 are corresponding to the exchange current density, the potentials vs RHE at 10 mA cm -2 , and 100 mA cm -2 , respectively. 
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